Simultaneous analysis of the patterns of nuclear DNA and cell protein contents was performed in 13 patients with pancreatic carcinoma to evaluate their prognostic significance. The patients were divided into two groups according to clinical outcome. Namely, six died of the primary disease within one year (group A), and six survived longer than 16 months and one died of other cause (liver abscess) at 9 months after operation (group B). The cell suspensions prepared from paraffin-embedded specimens were stained with diamidino-phenylindole and hematoporphyrin for nuclear DNA and cell protein, respectively. Fluorescence intensities of 20 lymphocytes as control and 200 carcinoma cells of each case were measured. The nuclear DNA pattern was mainly diploid or tetraploid in group B. Group A showed aneuploid and polyploid patterns. Furthermore, mean DNA content of group A was significantly higher than that of group B. Cell protein content was widely scattered and higher in group A than group B. Analysis of nuclear DNA ploidy, relative value of DNA and cell protein content may be a reliable tool to predict prognosis of patients with carcinoma of the pancreas.
Late results of pancreatic carcinoma after any kinds of therapeutic interventions is still dismal in all over the world. Aggressive extended operation starting from the regional pancreatectomy proposed by Fortner (1973) have resulted in higher resectability but only occasional patients may benefit (Sindelar 1989) . Since the patients of this group who survived after extended radical surgery are usually in unsatisfactory quality of life with difficult managements, we should select proper therapeutic intervention for each patient. For this purpose, it is necessary to evaluate the biological behaviors of carcinoma cells in each patient. Clinical data of the patients and the results of the cytofluorometric study hospital 2 years ago, he has been treated by intraarterial infusion chemotherapy in our outpatient department every two weeks and he is still doing well. Paraffin-embedded blocks obtained from the primary lesions of 13 patients were subjected to this study. Fifty-,am thick sections of carcinoma tissue were deparaffinized and minced. Then the cell suspension was smeared after staining with 4', 6-diamidino-2 phenylindole and hematoporphyrin for nuclear DNA and cell protein, respectively (Takahama and Kagaya 1988). Fluorescence intensity of 20 lymphocytes as control and 200 carcinoma cells of each specimen was measured by the use of Olympus spectrophotometric microscope with an on-line computer system (OSP-1). Cancer cells were verified and selected for the analysis to eliminate contamination of normal cells.
A statistical test was made by one way ANOVA.
RESULTS
The histological findings of the patients (Table 2) show that there are no significant difference in histological types, lymphnode involvement and venous invasion between two groups, although liver metastasis was found in two patients of group A.
DNA histograms for each of the patients are listed in Fig, 1 . The ploidy patterns of patient B4, B6 and B7 are mainly diploid with a major peak at 2c and a smaller peak at 4c range and could be difined as euploid (diploid or tetraploid)
pattern. Only a small number of cells exceeded 5c was observed. Patient B5 also showed a similar pattern, although the peak was found at 4c area. The cell distribution of patient B1, who died of liver abscess 9 months after surgery , differs from that of others in group B. Namely, the peak was located at 2c range but some amount of cell were also distributed at 3c range. The DNA histograms of group A showed widely scattered patterns and most of them had the peak at 3c
and 5c ranges to be classified aneuploid pattern. Furthermore, this group was accompanied by polyploid pattern, the DNA content of which ranged over 5c . In Some difference in the cell distribution based on the cell protein content was also demonstrated (Fig. 2) . That is, most patients showed a kind of normal distribution ranged 4p to 7p in group B. The cells of which protein content exceeded 15p were rarely observed. In contrast, most of group A had widely scattered cell distribution, in which some amount of cells were found over 15p range up to 40p.
The mean DNA and cell protein content were calculated and analyzed statistically by one way ANOVA (Fig. 3) . A significant increase in the amount of nuclear DNA in group A was indicated as compared to group B (F = 9.78, p < 0.01). The cell protein content was also higher in group A (F = 6.20, p <0.05).
The patients of each groups were subdivided into subgroups on the point whether operation was curative or not. No statistical difference could not be found between group A and B in each subgroup. Also the levels of DNA and cell protein content were similar between curative and non-curative groups (Figs. 4  and 5 ).
DISCUSSION
In most malignant neoplastic diseases in humans, there is a relationship between the cytometrically assessed nuclear DNA distribution pattern of tumor cells and length of patients survival (Friedlander et al. 1984 ; Hattori et al. 1984 ). However, only few studies of DNA analysis of pancreatic carcinoma have been performed previously (Kozuka et al. 1982; Weger et al. 1990 ). The analysis of nuclear DNA has been performed by cytophotometry, cytofluorometry and flow cytometry. Among those, flow cytometry is a most popular method because it allows for a objective, labor-efficient examination of three-to four-log-fold increase in the number of tumor cells compared to the other method (Tsushima et al. 1989 ). However, nuclear DNA analysis of pancreatic carcinoma by using flow cytometry is not practical because specimens of pancreatic carcinoma contain high amount of non-neoplastic components such as normal epithelia, inflammatory cells and in particular high stromal content (Weger et al. 1990 ). The method we employed herein is cytofluorometric analysis, in which fluorescense intensity of 200 carcinoma cells was measured after being identified to be cancer to eliminate the contamination of noncarcinoma cells. The results indicated that the ploidy seemed to reflect the biological behavior of the pancreatic carcinoma and diploid tumors have a relatively good prognosis. In contrast, aneuploid tumors are of aggressive nature. Furthermore, specimens with aneuploid pattern were accompanied by polyploid pattern. The mean value of nuclear DNA content is higher in poor prognostic groups. The practical and clinical significance of cell protein analysis for the determination of prognosis is not established. But in the field of cytological screening of sputum for early detection of lung cancer, simultaneous measurement of DNA and cell protein is useful (Takahama and Kagaya 1988) . From the results of this study, the cell protein content is likely to be related to the prognosis.
Further assessment is awaited to clarify the correlation between the clinical outcome of patients and nuclear DNA and cell protein contents. Moreover, those effort might make it possible to choose the best management from some therapeutic strategies for each patient, if some specimens of cancer tissue could be taken for analysis preoperatively.
